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Objective: We aimed to evaluate the hysteroscopic management of first-trimester pregnancy loss compared to
surgical evacuation either blind or under ultrasonographic guidancef

Methods: This clinical trial included 315 women with first-trimester pregnancy loss, divided equally into three
groups. Group 1 underwent traditional blind surgical evacuation, group 2 underwent ultrasound-guided evacuation,
and group 3 underwent hysteroscopic management. All women were assessed for retained products, surgical compli-
cations, the need for further management, and pregnancy occurrence after evacuation within 2 years of follow up.

Results: The rate of presence of conception remnants and the need for further treatment was significantly higher in
group 1 compared to groups 2 and 3 (4.8% vs. 0% vs. 0%, P=0.012). The conception rate within 2 years was signifi-
cantly lower in group 1 compared to groups 2 and 3 (57.4% vs. 73.2% vs. 82.7%, P=0.002), and the duration needed
to conceive was significantly prolonged in group 1 compared to groups 2 and 3 (9.8 vs. 8.3 vs. 6.9 months, P<0.001).
Interestingly, women who underwent hysteroscopic management needed a significantly shorter time to conceive
than those who underwent ultrasound-guided evacuation(6.9 vs. 8.3 months, P=0.006).

Conclusions: Hysteroscopic management of first-trimester pregnancy loss was superior to ultrasound-guided
surgical evacuation regarding the time interval to conceive. Both techniques were superior to the blind evacuation
technique regarding removal of the whole conception remnants, need for further treatment and fertility outcomes.

Clinical trial registration: It was first registered at ClinicalTrials.gov on16/03/2017 with registration number
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Introduction

Missed miscarriage is defined as the retention of
dead products of conception. It is one of the frustrat-
ing complications of pregnancy, and inadequacy of its
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management may affect not only the future ability of the
female to conceive but also may be fatal. According to the
World Health Organization, 67,000 women die annually
due to untreated early pregnancy loss [1].

For many decades, dilatation and surgical evacuation
have been considered the most common management
of early pregnancy loss [2]. However, it carries the risk of
many complications, most importantly the incomplete
evacuation of the products of conception, resulting in
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intrauterine infection with subsequent intrauterine syn-
echia and adhesions. In addition, unnecessary over curet-
tage causes damage to the endometrium and increases
the incidence of Asherman syndrome [2].

The use of prostaglandin as an adjuvant or alterna-
tive to surgery in managing early pregnancy loss became
widespread. Many studies have been carried on to deter-
mine the most effective regimen and mode of administra-
tion of prostaglandins in early pregnancy loss [3, 4].

In 1973, vacuum aspiration was first used to evacuate
the retained products of conception and treat early preg-
nancy loss [5]. Nowadays, it is widely used, being a less
traumatic and simple technique in managing early preg-
nancy loss. The vacuum aspiration could be carried out
either blindly or under ultrasonographic guidance.

The concern about the incomplete evacuation of con-
ception products due to insufficient curettage versus the
possible trauma to the endometrium that could occur
due to over curettage gave rise to the idea of the evacu-
ation of missed miscarriage under direct visualisation of
the uterine cavity via operative hysteroscopy.

Our study aimed to evaluate the safety and efficacy of
using operative hysteroscopy to treat early pregnancy
loss compared to surgical evacuation either blind or
under ultrasonographic guidance, which will be reflected
in post curettage fertility rate.

Methods

Following the CONSORT guidelines, a single-blinded
randomised controlled trial was conducted at Kasr Alainy
Maternity Hospital, Cairo University, between April 2017
and June 2018. The study was approved by the ethical
committee of the Obstetrics and Gynaecology Depart-
ment at Kasr AlAiny with registration number 263487,
and registered at https://clinicaltrials.gov on 16/03/2017
with registration number NCT03081104. All participat-
ing women gave their informed consent after a full expla-
nation of the benefits and risks of the trial by professional
obstetricians.

We included 315 women with first-trimester pregnancy
loss, diagnosed when the crown-rump length was 5mm
without cardiac activity or mean gestational sac diameter
was 16 mm without a fetal pole and/or cardiac pulsations
[6]. The inclusion criteria were maternal age between 18
and 40vyears, gestational age between 6 and 14 weeks,
and body mass index (BMI) less than 30. On the other
hand, women with the following criteria were excluded;
other types of early pregnancy loss, extrauterine gesta-
tional sac, abnormal uterine cavity, previous history of
uterine surgery, moderate or severe vaginal bleeding that
required immediate surgical intervention, or planning to
use contraception after the operation.
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All participants were subjected to full evaluation
through history and examination to ensure adherence to
inclusion criteria and the absence of any exclusion crite-
ria. Transvaginal ultrasound examination was done for
all participants 4h before the procedure using a “Volu-
son 730” machine (GE Healthcare Austria GmbH, Seoul,
South Korea) equipped with a 5-7.5MHz transvaginal
probe to confirm the diagnosis of early pregnancy loss.

On the day of the operation, women were randomised
via an automated web-based randomisation system to
ensure allocation concealment into three groups. All
procedures were done by well-experienced senior obste-
tricians under general anaesthesia. After positioning the
patient appropriately on the operating table, a bimanual
pelvic examination was performed before the procedure
to assess the axis and size of the uterus.

Women in the first group underwent traditional blind
uterine evacuation, i.e. without sonographic or hystero-
scopic guidance. A Sims speculum was inserted into the
vagina; the cervix was visualised and grasped using the
Volsellum forceps. According to the gestational age, the
cervical canal was dilated gradually with Hegar dilators.
The uterine cavity was evacuated using a plastic cannula
attached to an electric suction apparatus. The negative
pressure of 75 mmHg was used. The aspirate was exam-
ined to confirm the presence of products of conception.
The completeness of evacuation was checked by gentle
sharp curettage and final suctioning at the end of the
procedure.

In the ultrasound-guided evacuation group, the
abdominal transducer was held on the abdomen to
obtain a longitudinal image of the uterus and cervix and
provide the surgeon with a visual reference of the ges-
tational sac, cervical canal and any instruments passed
into the uterus. The operation progress was continuously
monitored as the uterine contents were evacuated under
visual control. The dilators and suction cannula were
kept under constant view by slightly tilting the trans-
ducer. Advancement of any instrument was allowed only
under direct ultrasound control. The completeness of the
evacuation in these cases was confirmed by ultrasound
scanning during the procedure.

Women in the hysteroscopy guided evacuation group
were put in lithotomy position after induction of anaes-
thesia. An expert obstetrician grasped the cervix with
Pozzi forceps and dilated it to facilitate the insertion of
the hysteroscope. The uterine cavity was distended with
saline or glycine, depending on the polarity of the resec-
tion system, with a maximum irrigation pressure of
110mmHg. The retained products were resected from
top to bottom with a cutting loop without using the
electric power. The grasping forceps was used if needed
to remove any retained material. Elective coagulation
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cautery via hysteroscopy was done to stop intrauterine
bleeding if it occurred. The deficit of distending media
was calculated during the procedure.

For all three surgical procedures, vaginal misopros-
tol (400 mcg) was inserted 3h before the procedure to
dilate the cervix [7], and prophylactic antibiotics (Cefa-
zolin 1 gm IV) were administered during the operation
[8]. Women in the first and second groups received 51U
of intravenous syntocinon during the procedure, while
women in the third group received the dose of syntoci-
non immediately after the procedure [9].

The primary outcome parameter was pregnancy occur-
rence within 2 years after evacuation and the time needed
to conceive. The secondary outcomes included operative
time, the occurrence of any surgical complications dur-
ing or after the procedure (such as significant bleeding,
uterine perforation, presence of conception remnants in
the follow-up ultrasound, and uterine infection), and the
need for further management (medical treatment, or sec-
ond-time surgical evacuation).

Operative time was calculated from the start of instru-
ment introduction after cervical dilatation to the end of
the procedure. Significant uterine bleeding was consid-
ered if blood loss was more than 500ml [10]. Uterine
infection (endometritis) was suspected if the tempera-
ture increased (38°C on at least two occasions) or with
the presence of abnormal vaginal discharge and pelvic
tenderness.

Sample size

Sample size calculation was done using IBM SPSS Sam-
ple Power software, release 3.0.1 (IBM Corp., Armonk,
NY, USA). As considered the primary outcome, sample
size calculation was done using the comparison of the
proportion of pregnant women between the blind evacu-
ation group and the other 2 groups. The calculation was
done based on comparing 2 proportions from independ-
ent samples using the Chi-square test, the a-error level
was fixed at 0.05 (2-tailed), and the power was set at
80%. As previously published by Hooker et al. [11], the
average pregnancy rate among women who did blind
surgical evacuation within variable periods (minimum
6-8months) was 60%. The assumed minimal clinically
important difference in pregnancy rate of either the hys-
teroscopy or ultrasound method of evacuation relative to
blind evacuation was 20%. Considering about 20% drop-
out, the sample size was optimised to be 105 cases in
each group.

Statistical analysis

Statistical calculations were done by SPSS software, ver-
sion 23 (IBM Corp., Armonk, NY, USA). The data was
described in the form of mean =+ SD, median (range) and
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count (percentages or proportions) according to data
type. A comparison of means for the 3 study groups was
done using the one-way analysis of variance (ANOVA)
test. A comparison of proportions was done using Chi-
square (x°) test. Fisher test was used instead when the
expected frequency was less than 5. Post-Hoc multiple
comparisons were then performed. P values less than
0.05 were considered statistically significant.

Results

After excluding women who did not fulfil the inclusion
criteria, 315 women were divided into three groups, as
shown in the consort flow chart (Fig. 1). There was no
significant difference between the three groups regarding
patients’ characteristics, including age, parity, BMI and
gestational age at the time of procedures (Table 1).

Regarding the primary outcome measures, fewer
women with the blind surgical evacuation technique
(group 1) conceived within 2years of the procedure
and needed a longer time to conceive than women in
the other two groups (Tables 2 and 3). When compar-
ing women who underwent ultrasound-guided evacua-
tion (group 2) with those who underwent hysteroscopic
guided evacuation (group 3), there was no significant dif-
ference in the number of women conceived within 2 years
of the procedure; however, women who underwent hyst-
eroscopic guided evacuation need a significantly shorter
time to conceive (P =0.006), as shown in Table 3.

Upon analysing the secondary outcomes, we found
that women who underwent the blind technique (group
1) significantly needed further treatment (as a result of
the presence of remnants detected by ultrasound dur-
ing follow up) when compared with women who under-
went ultrasound-guided evacuation (group 2) and those
who underwent hysteroscopic guided evacuation (group
3) (P=0.030). Obviously, as shown in Table 3, there was
no significant difference between groups 2 and 3 regard-
ing the need for further treatment. The only drawback
of hysteroscopic guided evacuation was the significantly
long operative time compared to the blind and ultra-
sound-guided techniques (P <0.001).

Discussion

In cases of early pregnancy loss, surgical management is
one of the treatment options [12, 13]. Surgical evacuation
of early fetal demise may be done blindly, ultrasound-
guided or hysteroscopic-guided. Blind evacuation of the
uterus has many risks, such as uterine perforation and
incomplete evacuation of the products of conception
[11]. Also, the blind technique may carry the possibility
of making a false passage by the dilators [14]. Nothing
of these complications could happen when the uterine
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All pregnant women who included in inclusion criteria 315 cases
Divided into 3 groups randomised after excluding the following.
Contraindications to hysteroscopy
Previous uterine scars or surgery
Moderate to severe vaginal bleeding
Extrauterine pregnancy
Blind surgical Ultrasound guided Hysteroscopic guided
evacuation group surgical evacuation group surgical evacuation group
(Group 1) n=105 (Group 2) n=105 (Group 3) n=105
4
Primary outcome is pregnancy occurrence W Cases missed for
within 2 years of evacuation follow up
Time to conceive
(months)
Secondary outcomes:
Perforation,
remnants
Bleeding,
infection,
Operative time
Fig. 1 Flow of patients in the study
Table 1 Characteristics of the study groups
Blind surgical evacuation Ultrasound guided surgical Hysteroscopic guided surgical P value

group (Group 1) n=105

evacuation group (Group 2)

evacuation group (Group 3) n=105

n=105
Age (years) 248+59 249457 247+£58 0.940
Body mass index 259424 257424 254422 0427
Parity 1(0-3) 1(0-3) 1(0-2) 0.820
Gestational age at time of 9.241.2 9+1.2 89409 0.296

operation (weeks)

evacuation is done under ultrasound or hysteroscopic
guidance [15, 16].

Although vacuum aspiration is currently the standard
surgical management in most centres, the use of hyster-
oscopy has the advantage of direct visualisation of the
uterine cavity in order to eliminate any risk of retained
products without fear of further curettage [17, 18]. There

is another advantage of hysteroscopic management over
blind curettage as regards the fertility outcome, which is
not only prevention of postoperative intrauterine adhe-
sions but also hysteroscopic adhesiolysis [19].

In our study, uterine perforation occurred only in one
case that underwent blind surgical evacuation, but no
cases of uterine perforation were reported among the
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Table 2 Outcome measures for all groups

Blind surgical evacuation Ultrasound guided surgical Hysteroscopic guided surgical P value

group (Group 1) n=105 evacuation group (Group 2) evacuation group (Group 3)

n=105 n=105

Operative time (minutes) 96+3.1 99+24 152+24 <0.001*
Total complications during/after 15 (14.3%) 7 (6.7%) 3(2.9%) 0.010%
operation
Presence of remnants in ultrasound 5 (4.8%) 0 (0%) 0 (0%) 0.012*%
follow up
Need for further treatment 5 (4.8%) 0 (0%) 0 (0%) 0.012*%
Significant bleeding 6 (5.7%) 6 (5.7%) 3 (2.9%) 0.575
Uterine perforation 1 (0.9%) 0 (0%) 0 (0%) 0.990
Uterine infection 3(2.9%) 1 (0.9%) 0 (0%) 0.329
Missed for follow up 20 (19.1%) 23 (21.9%) 24 (22.9%) 0.782
Conception rate within 2 years of 49 (57.7%) 60 (73.2%) 67 (82.7%) 0.002*
follow up
Time to conceive (months) 98+34 83427 69+19 <0.001*

*P value is significant

Table 3 Pairwise comparisons for variables having significant differences between groups

Blind evacuation (Group 1)
versus ultrasound guided

(Group 2)

Blind evacuation (Group 1) versus
hysteroscopic guided (Group 3)

(Group 3)

Ultrasound guided (Group 2)
versus hysteroscopic guided

Operative time (minutes)

Total complications during or after
operation

Presence of remnants in ultrasound

follow up

Need for further treatment

Conception rate within 2 years of follow

up

Time to conceive (months)

—033(=1.19t00.52)

—5.54 (—6.40to0 —4.69)°

—5.21(—6.06 to —4.36)°

NS P<0.001* P<0.001*

0.08 (—0.01 t0 0.16)° 0.11 (0.04 t0 0.19)° 0.04 (—0.02 to 0.09)°
NS P=0.005* NS

0.05 (0.01 to 0.09)° 0.05 (0.01 to 0.09)° 0

P=0.030* P=0.030* NA

0.05 (0.01 to 0.09)° 0.05 (0.01 to 0.09)° 0

P=0.030* P=0.030* NA

—0.16 (—0.30to —0.01)° —0.25(—038t0 —0.12)° —0.10 (=022 t0 0.03)°
P=0.035* P<0.001* NS

157 (0.38 10 2.76) 2.98 (1.86 t0 4.09)° 140 (0.35 to 2.46)
P=0.006* P<0.001* P=0.006*

NS not significant, NA not applicable

*P value is significant

@ Tukey pairwise comparisons of ANOVA test presented as differences in means (95% Cl, confidence interval)

b Chi-square and Fisher pairwise comparisons for proportions presented as differences in proportions (95% Cl)

other two groups. Therefore, the use of ultrasound or
hysteroscopy is supposed to reduce the rate of perfora-
tion because the cervix can be easily accessible, and uter-
ine contents can be clearly visualised, i.e. safe removal of
uterine contents without the need for further curettage.
This agreed with Golan et al. [20], who found that remov-
ing retained products of conception via hysteroscopy
keeps the uterine cavity intact and prevents any trauma.
Furthermore, Capmas et al. [21] found that hystero-
scopic removal of retained conception products is an
efficient alternative procedure as regards removing the

entire uterine contents, less incidence of postoperative
intrauterine adhesions and preserving the fertility rate.
Our results also agreed with Acharya et al. [10], who con-
cluded that intra-operative ultrasound is associated with
a significant decrease in the complication rate of surgical
management for early pregnancy loss.

Our results showed that retained products of concep-
tion were present in 5 cases who underwent blind curet-
tage. On the contrary, no retained products were found
among women of the other two groups. This agrees
with the study of Caserta et al. [22], who found that
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ultrasound-guided evacuation reduces the incidence of
incomplete curettage. In addition, Smorgick et al. [23]
reported no cases of incomplete retained products of
conception and then concluded that hysteroscopy is
superior to blind curettage.

Our results showed a slight increase in the postopera-
tive infection rate among the group of blind evacuation
compared with the other two groups. This may be attrib-
uted to the prolonged operative time and repeated trials
of introducing the curette in order to check for complete
evacuation. This agrees with the study of Smorgick et al.
[23], who concluded that hysteroscopy is preferable to the
traditional curettage due to the lower complication rate.
Also, Sotiriadis et al. [24] concluded that ultrasound-
guided evacuation is more likely to induce complete uter-
ine evacuation and is associated with less postoperative
infection.

Based on our findings, the reproductive outcome was
better among women who underwent ultrasound-guided
evacuation and hysteroscopic management. They were
able to conceive earlier, and the overall pregnancy rate
was higher. Furthermore, the hysteroscopic manage-
ment significantly reduced the time interval to con-
ception compared to ultrasound-guided evacuation.
In agreement with the present study, Cohen et al. [25]
found a significantly reduced time interval to concep-
tion in women who underwent hysteroscopic resection
compared with those who underwent blind curettage.
The authors hypothesised that continuous flushing of
the uterine cavity with saline solution reduces the risk of
local inflammation, thus decreasing the risk of adhesion
formation.

In addition, Rein et al. [17] found a statistically signifi-
cant higher conception rate and shorter time to concep-
tion among the women who underwent hysteroscopy
compared with those who had blind curettage. Golan
et al. [20] reported that hysteroscopic removal of retained
products of conception preserves the reproductive capac-
ity. In a recent metanalysis, Vitale et al. [26] concluded
that hysteroscopy can remove the retained products of
conception completely in one surgical session, with lower
complication rates and satisfying future fertility rate.

The main strength of our study is comparing hyst-
eroscopic management of first-trimester pregnancy
loss with both traditional blind surgical evacuation and
ultrasound-guided surgical evacuation regarding the effi-
cacy and complication rates. We also evaluated the fer-
tility outcome along 2 years of follow up. Furthermore,
we strengthened the value of ultrasound-guided surgical
evacuation in non-obese women as an alternative to hys-
teroscopy whenever it is unavailable (for example, in lim-
ited-resources medical centres, availability of only junior
physicians).
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Our study had certain limitations; among these limi-
tations was losing some patients during the follow-up
period. However, there was no significant difference
between the study groups regarding the number of
missing cases. Another limitation is that uterine perfo-
ration could occur unnoticed in the blind surgical tech-
nique, especially with small or incomplete perforation.
This fact explains why we recorded only one patient
with uterine perforation among all participants.

Conclusions

Both ultrasound-guided surgical evacuation and hys-
teroscopic management of first-trimester pregnancy
loss are superior to blind surgical technique as regards
the reproductive outcomes, presence of conception
remnants, and need for further treatment. Meanwhile,
women who underwent hysteroscopic management
need a shorter time to conceive than those who under-
went ultrasound-guided evacuation.
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